Abstract. Different stages of succession occupy different composition of anurans species which can be useful in determining their specific habitat requirements and preferences. The study assessed anurans species composition and diversity along a successional gradient of an evergreen rainforest in Silago Southern Leyte Philippines. A line transect (100 m) was used in the study using opportunistic approach in the collection of anurans in the established transect line per site where this was done both in daytime and nighttime. Identification of anurans was done using field guides by comparing photos collected and morphometric measurements and with final confirmation from an expert. The results showed that anuran species and diversity were considerably higher in late successional stage compared to early successional stage and grassland. There were five species of frogs (i.e Platymantis guentheri, Platymantis corrugatus, Occidozyga laevis, Platymantis sp. and Staurois sp) inhabiting the late successional stage and were not found both in early successional stage and grassland area while Hylarana erethraea (an introduced and invasive species) was documented in both early successional stage and grassland area. Furthermore, the morphometric measurements indicated that frogs found in the late successional stage were bigger compared to the same frogs found in the early successional stage and grassland. Finally, a change in species composition was observed along the successional gradient where the number of species observed in late successional stage, early successional stage and grassland were S=7, S=4, and S=2, respectively.
INTRODUCTION
Anurans or frogs, are tailless amphibians whose life cycles include aquatic and terrestrial phases. Early in their development post-hatching, tadpoles survive by eating muck or small aquatic insects, until they finally metamorphose, and only then do they come onto land (Heying, 2004) . They are highly sensitive and vulnerable to environmental changes and changes to habitat quality and are extremely sensitive to small changes in temperature and moisture because of their permeable skin and unshelled eggs (Cushman, 2006) . Breeding is influenced by rainfall, humidity and temperature, and so any change or alteration in these abiotic factors leads to disruption of lifecycle. This is one reason why anurans, like other amphibians, are directly affected by any environmental stress in their terrestrial or aquatic habitats. In fact, studies have shown that most anurans located in polluted aquatic ecosystem exhibit malformation of organs an,d other body parts (Dey, 2010) .
The Philippines is one of the few countries in the world that is covered by rain forest (Schulte, 2002) . It is also considered as one of the world's mega diverse countries that hosts a large share of endemic flora and fauna (Myer et al., 2000) . In Southern Leyte, of 69 herpetofaunal species, 25 species are frogs belonging to seven families, in which two of these were positively identified as new species (Mallari et. al., 2012) . The mountain ranges of Nacolod in Southern Leyte Province are among the last forested areas on Leyte Island. These areas are also among the least studied in terms of biodiversity. The forests of Southern Leyte Province are home to at least 90 species of amphibians in which frogs belongs are known in the Philippines. Of the 90 species, over 50% are found only in the Philippines and at least four species are restricted to this region. Filipino farmers' who are poor and lack employment opportunities in the lowland migrate to the upland areas where they cut down secondary forest and practice slash and burn cultivation (Kummer, 1992) 
. (baseline information)
Philippine biodiversity is severely threatened by habitat loss, pollution, overexploitation (e.g., overharvesting for commercial purposes, illegal wildlife trade), and introduction of invasive species (Mallari et al., 2001; Ong et al., 2002; Diesmos et al., 2006) . The large-scale destruction and fragmentation of the country's lowland dipterocarp forest (Kummer, 1992) have already had adverse impacts on flora and fauna. In Silago forest, biodiversity loss is a major threat due to rampant and uncontrolled hunting of wildlife and habitat destruction caused by slash-and-burn cultivation or kaingin contributed by residents both within and outside the communities (Ceniza et. al., 2011) . The combinations of natural and anthropogenic factors such as climate, geographic ranges and vegetation types are considered to have a significant influence on species distributions and diversity (Mallari, 2009) . Therefore, the current study examines the composition of anurans and its diversity along a successional gradient of an evergreen rainforest in Silago Southern Leyte, Philippines.
MATERIALS AND METHODS

Selection of Study Sites
The study was conducted in Brgy. Katipunan, Silago, Southern Leyte. The study site is part of the Mt. Nacolod Mountain Range and the last remaining primary forest in Leyte Island (Fig 1) . Since the purpose of the study was to assess anurans species diversity and composition along the successional gradient; hence, the transect (with 100 m interval each transect) were established along the stream within the late successional stage, early successional stage and irrigation canal in the grassland area.
Sampling Method
A 100 meter transect line was established along the stream or body of water in each successional gradient. Anurans were collected in the early morning at 6:00 -9:00 am and in the evening at 7:00 -10 pm (Warguez et al, 2013) . The Visual Encounter Survey was used to search high potential areas throughout the sampling sites. These are on the surface and under rocks, logs, trees, and other debris along the transect line. All cover objects that were displaced from the area were returned to their original position to avoid disturbing the habitats. Anurans were captured directly by bare hands. After data collection, anurans were released back to their habitat.
Identification of Anurans
The morphometric of each captured frog was measured. This was done in order to support the identification of anurans. Likewise, photographs of each captured anurans were taken using a digital camera. Pre-identification was done using the field guide of Diesmos and Alcala (2011) . Moreover, photos and morphometric measurements were sent to an expert for further identification. Final confirmation was done using IUCN List of Threatened Species available at (http://www.iucnredlist.org/amphibians, 2015).
Measurement of Anurans Morphometric
The following morphometric measurements were taken using a vernier caliper to the nearest centimeter to support identification of anurans to the species level following Alcala and Brown (1998) and Alcala (1996) (Fig. 2) . Morphometric includes Snout-Vent Length (SVL), a measurement from the snout to the tip of the ventral part; Tibia Length (TBL), from the tibia to the tip of the phalanges (leg not straightened); Head Length (HdL), from the snout to the tympanum; Hind limb Length (HbL), entire length of the hind limb (straightened); Eye Diameter (ED), diameter of the entire eye; Tympanum Distance (TD), distance of tympanum from both ends; Snout Length (SL), from the snout to the eye; and Head Breadth, from one shoulder to the other.
Calculation of Diversity Indices
Calculations of diversity indices were done per plot and study site using the following formulas (Magurran, 1988) : 
RESULTS AND DISCUSSIONS
Description of the study sites a. Late successional stage
The area is part of the remaining primary forest of Mt Nacolod mountain range. The dominant vegetation cover in this area are mostly under the family of dipterocarpaceae specifically tanguile (Shorea polysperma Blanco Merr) and red lauan (Shorea negrosensis, Foxw). Ground cover vegetation of the area is dominated by ferns and tree wildlings. Moreover, the stream vegetation is dominated by Phrynium fasciculatum and litters (both leaf and tree branches). According to an interview with a farmer (Roy Calatraba), the water in the stream is continuously flowing even during dry season. Phrynium fasciculatum and grasses were the ones dominating the stream vegetation (Fig. 4) .
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c. Grassland
The transect was established along the irrigation canal for a ricefield just adjacent to the grassland. The vegetation that dominates the area is composed mostly of grasses, ferns and Colocasia sp. (Fig 5) . The results showed a total number of species (S=7) in the late successional stage, (S-4) in the early
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successional stage and (S=2) in the grassland (Table  1) . It was observed that there were more or less same species of anurans found in the late and early successional stage. However, the introduced species (Hylarana erythraea) was observed in the stream of early successional stage and grassland probably because these sites were near a ricefield which was found out to be the habitat of this invasive species. Furthermore, most of the species were found to inhabit in mixed fragmented forest according to IUCN species description (IUCN SSC Amphibian Specialist Group. 2014). Likewise, the results of the study revealed that there were differences in the species of anurans found during daytime and nighttime collection. It is worth mentioning that a high number of anurans were observed during daytime (Table 1 ). This could probably because anurans tend to stay near stream banks to cool their body. Water is necessary for anurans metabolic processes and the increased metabolic rates associated with increased temperatures will raise water requirements. Increased temperatures will increase evaporation, which will require amphibians to increase their water uptake (Bickford, 2005) .
Anurans Diversity
The diversity index with value H=1.76 was observed in the late successional stage, H=1.22 in the early successional stage and H=0.69 in the grassland (Fig.  6) . Likewise, it was observed that there was considerably higher species diversity found in the late successional stage compared to early successional stage and grassland. This observation coincides with a related study of Mallari et al. (2013) where they observed decrease of species diversity depending on the extent of disturbance. 
Anurans Composition and Distribution
Morphometric of anurans
The average morphometric measurements of L. magnus and K. pleuristigma found in the late successional stage were bigger compared to the same species found in the early successional stage and grassland (Table 2 ). This could probablybe that the species was affected by the change in temperature between sites that considerably altered the microhabitat of the frog. Based on temperature measurement, the mean temperature was 29.85±0.11 for late succession, 30.09±0.11 for early succession and 31.71±0.11 for grassland. This results support the findings of Feder and Gurggren (1992) that temperature affects the growth of anurans. This implies that the increase in temperature affects the development of larvae and embryos of anurans (Alvarez and Nicieza, 2002; Loman, 2002; Sanuy et al., 2008) within the early succession and grassland. The increase in temperature was due to the differentiation of vegetation strata between the study sites.
a. Limnonectes magnus (Giant Philippine Frog) (Stejneger, 1909)
Limnonectes magnus (Fig. 7) is a very common anuran where its habitat remains intact, although some populations are in decline because of overexploitation. It inhabits undisturbed and disturbed streams and rivers in lower montane and lowland forests. L. magnus is listed as Near Threatened because of widespread habitat loss through much of its range and over-harvesting for food. This species is distributed in Mindanao, Basilan, Bohol, Camiguin, Samar and Leyte Islands in the Philippines, from 1,200-1,800m asl, (Fig. 7) . The result of this study showed that this species was documented in all study sites.
b. Polypedates leucomystax (White-lipped Tree Frog) (Gravenhorst, 1829)
Polypedates leucomystax (Fig. 8) is a very adaptable opportunist and commensal which occurs in beach vegetation through human habitats (such as agricultural areas, ditches, artificial ponds and lakes, gardens, even in houses) and natural edge habitats to closed primary forest. This anuran is not subjected to any significant degree of disturbance, which could threaten its survival and is widely distributed in the country (Fig. 8) . In this study, the species was observed in the early successional stage.
c. Occidozyga laevis (Common Puddle Frog) (Günther, 1858)
This species (Fig. 9 ) inhabits shallow muddy puddles and pools near small forest streams and is occasionally found in gentle stream sections and is apparently purely aquatic. In the Philippines, it is found in anthropogenic habitats in the lowlands and occasionally in undisturbed lower montane and lowland forests. Likewise, this anuran is abundant, common and widely distributed in the country ( . The results showed that this species was documented in the late successional stage.
d. Kalophrynus pleurostigma (Tschudi, 1838)
Kalophrynus pleurostigma (Fig. 10) is found in the leaf-litter of lowland and hill forests and occasionally in disturbed forests. It breeds in small pools of water. It is listed as Least Concern in view of its wide distribution and presumed large population; it is unlikely to be declining fast enough to qualify for listing in a more threatened category. Deforestation is the main threat of this species. The range of this species includes several protected areas (Fig. 10) . This species was observed in both early and late successional stage but not present in the grassland area.
e. Platymantis guentheri (Boulenger, 1882)
Platymantis guentheri (Fig. 11 ) inhabits arboreal microhabitats in lower montane and lowland forests. This species is listed as Vulnerable because of its extent of occurrence, distribution, and continuing decline in the quality of its habitat. This species occurs in the rainforests of Bohol, Leyte, Biliran, Maripipi, Dinagat, Panglao, and Mindanao Islands in the Philippines, from sea level to 700m asl (Fig. 11) . The species was recorded in the late successional stage only.
f. Platymantis corrugatus (Duméril, 1853)
This is one of the most common forest species (Fig.  12 ) in the Philippines. It inhabits the forest floor stratum in undisturbed and disturbed lower montane and lowland forests and is occasionally found in anthropogenic habitats beside the forest. However, some populations are likely to be threatened by deforestation, especially of the lowland rainforest.. The range of this species includes several protected areas (Fig. 12) . In this study, the species was documented in the late successional stage only. Most of the species found are under Family Ceratobatrachidae which comprises the three (3) species of Platymantis found in the late succession (Table 1) . The study agrees with the findings of Diesmos, (2002) and Mallari, (2013) where they found that Platymantis sp. dominates the forest floor. There were also two species under Family Dicroglossidae which is composed of Limnonectes magnus and Occidozyga laevis. Moreover, there were two (2), one (1) and one (1) species of anurans under the Family Ranidae, Microhalidae and Rhacophoridae respectively that were found in the three sites. Species that were found in all the study sites demonstrated a wide range of habitat including disturbed and undisturbed areas.
CONCLUSION
Most species of frogs inhabit a wide range of habitat because of varying requirements and preference. In this study, it was found that there were 5 species of frogs (i.e Platymantis guentheri, Platymantis corrugatus, Occidozyga laevis, Platymantis sp. and Staurois sp) inhabiting the late successional stage which were not found in the early successional stage and grassland area. However, Hylarana erythaea (an invasive species and introduced species) was documented in both early successional stage and grassland area. Hence, the different stages of succession occupy different species composition of anurans.
Likewise, some species of anurans are considered generalist (i.e Limnonectes magnus) and could inhabit different types of habitat. On the other hand, morphometric measurements revealed that bigger frogs were noted in the late successional stage compared to early successional stage and grassland. For species diversity, results showed that late succession was considerably higher compared to early succession and grassland. Finally, the study revealed that high number of anurans was found along bodies of water during daytime which confirms that anurans tend to stay near stream banks to cool their body.
